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In the recent years, CCN (Content-Centric Networking) has been un-
der the spotlight as one of the networks mainly focusing on the contents
that are transmitted and received (information-centric networks) instead
on the hosts that transmit and receive the contents (host-centric networks).
In the literature, many performance studies of CCN have been performed.
However, it is not fully clarified how CCN is scalable in terms of the num-
ber of nodes in the network. In the thesis, we therefore investigate the
scalability of CCN in terms of number of nodes, by combining three dif-
ferent approaches of mathematical analysis, simulation, and experiment.
First, we investigate the scalability of CCNx, open-source CCN imple-
mentation, in terms of the number of nodes. As performance metrics, we
measure the total throughput of content deliveries, the packet loss ratio
in the network, and the average content delivery time. We also exam-
ine the performance bottleneck of CCNx through system-wide profiling,
which quantitatively shows that per-packet digest-based authentication is
the performance bottleneck in CCNx. We therefore investigate how the
scalability of CCNx in terms of the number of nodes can be improved by
hardware offloading of Data-chunk digest computation.
Second, we use the MCA (Multi-Cache Approximation) algorithm to
numerically solve cache hit probability in a multi-cache network. We then
analytically obtain performance metrics for CCN. Our analytical model
contains multiple routers, multiple repositories (e.g., storage servers), and
multiple entities (e.g., clients). We obtain three performance metrics: con-
tent delivery delay (i.e., the average time required for an entity to retrieve
a content through a neighboring router), throughput (i.e., number of con-
tents delivered from an entity per unit of time), and availability (i.e., prob-
ability that an entity can successfully retrieve a content from a network).
Through several numerical examples, we investigate how network topol-
ogy affects the performance of CCN.
Third, we quantitatively investigate the optimality of the shortest-path
routing in CCN in terms of application-level performance metrics. We
perform three types of experiments to investigate the optimality of the
shortest-path routing. We compare the average content delivery delay un-
der the shortest-path routing with that under the optimal two-hop detour
routing in several networks.
